Introduction
Body image is considered a conscious representation of the body that relies largely on visual information and understands the sizes and shapes of body parts and the body as a whole 1, 2 . Body image reflects how people perceive their bodies 3, 4 and is influenced by age, sex and gender, culture, and medical conditions 5 . The scientific literature defines body image as a multi-dimensional construct with two main components: (1) the evaluation/affect, which regards the person's judgment of his/her body, leading to satisfaction or dissatisfaction, and the emotional responses to that evaluation; and (2) the investment in and importance of appearance, jointly reflecting the person's internalized appearance standards through cognitions and behaviors targeting body image 6, 7 .
Body image can be interpreted positively or negatively according to individuals' feelings about their own bodies 7 . Negative self-assessment of the body can be associated with eating disorders, such as anorexia and bulimia, as well as with obesity 8, 9, 10, 11 . Research on body image dissatisfaction has focused on multiple aspects, including concerns over body shape 12 , weight gain 13 , current weight 14 , physical appearance 15 , muscle mass, and definition 16 . Since perception of one's body impacts psychological functioning and quality of life 5 , and young women are more susceptible to body image dissatisfaction than any other group 17, 18 , the assessment of body issues is important and should be performed 19 , especially among young women.
One way of assessing body image is to use psychometric instruments 7, 12, 20, 21, 22 , which address different aspects of body image. Concerns over body shape are an important aspect of body image that can be estimated by the Body Shape Questionnaire (BSQ) 12, 23 .
The BSQ was developed by Cooper et al. 12 to evaluate feelings of fatness after eating, exaggerated concern over body shape, and public embarrassment and avoidance among women. The instrument was originally proposed in English and displayed a one-factor structure (body shape concern), with 34 self-answered items on a 6-point Likert response scale (ranging from never to always). The items were based on the obtained from a sample of British women with and without eating disorders.
The BSQ has been used in multiple studies and has several versions adapted to populations/samples from different countries, including Colombia 24 , England 25 , France 26 , Turkey 27 , Mexico 28 , Spain 29, 30 , Sweden 31 , Brazil 15 , and Portugal 13 . Different versions are now available in Portuguese, proposed independently by Brazilian 15, 32 and Portuguese researchers 13 . The Brazilian version had its psychometric properties tested on a sample of college students 33 , while the Portuguese version was evaluated with a sample of middle-aged women 13 , and both presented good psychometric properties.
Considering the diversity of versions of the BSQ available in different languages, it is important to highlight the growing interest in transnational studies in the literature. Such studies seek to provide unified and consistent versions that can be used in countries with different cultures. Transnational studies that use a single, consistent version are important, since a single version of the questionnaire allows comparison between different situations by increasing the study's representativeness. This technique can increase the accuracy of comparisons between studies, the efficacy of the discussions, and the amount of interactions between researchers. It is essential to test the validity, reliability, and stability of any new version in order to demonstrate its utility in different cultural contexts 34, 35 .
Since the BSQ is commonly used in both Brazilian and Portuguese studies 13, 36, 37 , and there are some language differences between the Portuguese versions used in these two Portuguesespeaking countries, the current study aimed to present a unified Portuguese-language version of the BSQ that can be understood as easily in both Brazil and Portugal. The study's other goal was to estimate the psychometric properties and transnational invariance of the questionnaire when applied to a sample of both Brazilian and Portuguese university students.
Methods Participants
Estimation of the minimum sample size was based on Kim 38 , who suggests that minimum sample size can be calculated using the model's significance level, power, and degrees of freedom. Considering alpha = 5%, power = 80%, and 527 degrees of freedom, the minimum sample size for this study was estimated at 67 individuals for each country (Brazil and Portugal). We also considered a loss rate of 30%, so the minimum sample size was extended to 96 subjects for each country. Finally, because of the need to assess the factor structure's stability in independent samples, the estimated sample was increased to 192.
All participants were female university students enrolled in Portuguese and Brazilian academic institutions. The Portuguese sample consisted of 278 students enrolled in the University Institute of Psychological, Social, and Life Sciences (ISPA, n = 104), University of Algarve (n = 151), and Lisbon University Institute (ISCTE, n = 23). The Brazilian sample included 248 students enrolled at the Araraquara Campus of São Paulo State University (UNESP) in the city of Araraquara, São Paulo State. All participants were Humanities and Social Sciences majors.
All students were invited to participate in this study, but only those who gave their written consent were included. Inclusion criteria were age (> 18 years), sex (female), and enrollment in a university (in Portugal or Brazil).
Mean age in the overall sample was 20.9 years (standard deviation [SD] = 1.4). Mean age in the Portuguese sample was 20.9 (SD = 2.4), and mean age of the Brazilian sample was 20.9 (SD = 2.3). Mean overall body mass index (BMI) was 22.7 (SD = 2.4) kg/m 2 ; 21.5 (SD = 3.3) in the Portuguese sample and 22.7 (SD = 3.6) in the Brazilian sample. Table 1 shows the two samples' characteristics.
Psychometric analysis of face validity
To create the unified Portuguese-language version of the BSQ for use in both Brazil and Portugal, we used the Brazilian version proposed by Di Pietro & Silveira 15 , the Portuguese version proposed by Pimenta et al. 13 , and the original version in English proposed by Cooper et al. 12 .
The three versions (Brazilian, Portuguese, and English) were analyzed by four researchers specialized in the area of body image and psychometrics (two Brazilian researchers and two Portuguese researchers) in order to create a unified Portuguese-language version that: (1) corresponded to the instrument's original version; and (2) would be clearly understood by Portuguese and Brazilian citizens alike. After obtaining agreement and consensus between researchers, the unified version was analyzed by a fourmember multidisciplinary team (including two Brazilian and two Portuguese experts in psychology and psychometrics). The team assessed the instrument's idiomatic, semantic, cultural, and conceptual equivalence. Once the final version was established, it was pretested (in a pilot study) in a sample of 30 university students (15 from each nationality) to determine the items' incomprehension index. The incomprehension index was used to assess participants' understanding of the items (including words and expressions). Suggestions for changing words or expressions in the items were written, and when incomprehension index was less than 20%, the instrument was defined as displaying good comprehension. All the words were understood by the students, and no items were changed. Thus, the unified Portuguese-language version of the 34-item BSQ was adopted (Table 2 ) and applied to both samples.
Instruments
As mentioned previously, the 34-item unified Portuguese-language version of the BSQ was used. To assess concurrent validity of the BSQ, the Weight Concern Scale (WCS) was applied. The WCS was originally developed in English by Killen et al. 21 to assess body weight concerns among women. This scale was proposed as a one-factor model with 5 questions and was answered on a 7-point Likert-type response scale. The version of the WCS used in the present study was also a unified version (adapted for consistent use in both Brazil and Portugal), previously presented by Dias et al. 14 . In the present study, data gathered using the WCS revealed good psychometric properties in the overall sample of Portuguese and Brazilian students (χ²/df = 3. A questionnaire was also applied to assert socio-demographic, weight-related, and academic characteristics.
Procedures
The research team contacted the universities to explain the project and to request the time necessary for students to complete the questionnaire (approximately 10 minutes). After receiving permission, research team members visited the classrooms at a time/day agreed on with the professors. After reading and signing an informed consent document, students present in the classrooms answered all the questionnaires (characterization questionnaire, BSQ, and WCS).
In Brazil, the study was approved by the Ethics Committee on Human Research at the Department of Pharmaceutical Sciences, UNESP (C.A.A.E.: 29896214.0.0000.5426). In Portugal, all aspects of the project (including the ethical aspects) were approved by the Ethics Committee of the research unit (Psychology and Health Research Unit) where the study was conducted. 
Psychometric analysis
The psychometric properties of the unified Portuguese-language version were assessed in the overall sample, and also in the Portuguese and Brazilian samples separately.
Psychometric sensitivity
The scale items' psychometric sensitivity was determined by descriptive statistics (mean, median, mode, standard deviation, skewness, kurtosis). According to Maroco 39 , sensitivity is considered adequate when skewness has an absolute value of less than 3 and when kurtosis has an absolute value of less than 7. Multivariate outliers were identified using the Mahalanobis distance 40, 41 .
Factorial validity
Confirmatory factor analysis of the BSQ (34 items) was performed using maximum likelihood estimation. The goodness of fitness indices chi-square distribution with degrees of freedom (χ 2 /df), CFI, NFI, and RMSEA were used 39, 41 . The model fit was considered adequate when λ ≥ 0.40, χ 2 /df ≤ 3.00, CFI ≥ 0.90, NFI ≥ 0.80, and RMSEA ≤ 0.10 39 . Modification indices estimated by the Lagrange Multipliers (LM) method were used to refine the model, and LM > 11 was adopted as the cutoff point 39 .
Convergent validity
Convergent validity was assessed according to Fornell & Larcker's 42 proposal, which recommends calculation of the average variance extracted (AVE). AVE ≥ 0.50 was considered evidence of convergent validity 39, 40 . A previous study 33 found that a shortened version of the BSQ (items 5, 11, 15, 20, 21, 22, 25, and 28) was a better model; data gathered with this version showed adequate validity and reliability when applied to a sample of Brazilian university students. Thus, we decided to also test the shortened model's fit for the total sample, as well as for the Brazilian and Portuguese samples.
To determine which model (34-item and shortened version) would be better, we calculated information theory indices, including the Bayesian information criterion (BIC), BrowneCudeck criterion (BCC), and Akaike information criterion (AIC). The model that showed the lowest values in all or most of the indices was considered the most suitable 39 .
Concurrent validity
Concurrent validity of the BSQ was assessed using Pearson Correlation Analysis (r) with the WCS.
Reliability
Reliability was estimated using internal consistency and composite reliability (CR). Internal consistency was calculated using the standardized Cronbach's α and was considered adequate when α ≥ 0.70 43 . CR was estimated according to Fornell & Larcker 42 , and it was also considered adequate when CR ≥ 0.70 39, 40 .
Factorial invariance
To establish the invariance of the factorial solution in the Brazilian and Portuguese samples, a multi-group cross-validation analysis was performed. First, the total sample was divided into two parts, one of which consisted of 60% of the total sample (n = 315) and was considered the test sample, and the second of which contained the other 40% (n = 211) and was considered the validation sample. The invariance test was performed using multi-group analysis, which itself relied on the chi-square difference (Δχ 2 ) between the model with free factorial weights and the model with equal weights. If the hypothesis of factor loading invariance was accepted (metric invariance), then analyses of the invariance of intercepts (scalar invariance) and covariance of residuals (structural invariance) were also performed 39, 44 . The BSQ model's transnational invariance was also established. Its evaluation was performed as previously described -the Brazilian and Portuguese sub-samples were compared.
Data analysis
Statistical analyses used IBM SPSS Statistics (v. 22, IMB Corp., Armonk, U.S.A.) and SPSS AMOS 22.0 (IBM Corp., Armonk, U.S.A.) software. Table 3 further outlines the BSQ items' characteristics. When psychometric sensitivity was considered, items 18, 26, 27, and 32 presented kurtosis and/or skewness values that differed from recommended values and were therefore inadequate in at least one of the samples (total, Portuguese and/or Brazilian sample). Table 4 shows the BSQ's goodness of fit indices, average variance extracted, and reliability for the unified version (34-item), refined version (32-item), and shortened version (8-item). These models were applied to the total sample and to the Brazilian and Portuguese samples individually. The complete model showed unsatisfactory fit for the total sample, so a refinement was performed. Items 26 and 32 were excluded due to their lower factor weights (< 0.40). Correlations were inserted between errors of items 24 and 28, 3 and 10, 2 and 21, 13 and 18, 6 and 22, 2 and 4, 20 and 23, 18 and 19, 12 and 33, 10 and 27, 7 and 23, 4 and 20, and 1 and 3. After these changes, the refined model showed satisfactory goodness of fit for all three samples (total, Brazilian, and Portuguese). The shortened model was found to be a good fit for all three samples as well.
Results
When we considered the goodness of fit of the analyzed versions and the indices based on information theory (BCC, AIC, BIC), the short 8-item version of BSQ was found to be better. Reliability (CR and α) was also considered, and all models presented appropriate values for all samples tested.
Cad. Saúde Pública, Rio de Janeiro, 32 (7):e00133715, jul, 2016 Correlational analysis between BSQ and WCS showed that all BSQ models (refined and shortened) were strongly correlated with WCS in the total (refined: r = 0.756, p < 0.001; shortened: r = 0.764, p < 0.001) Portuguese (refined: r = 0.784, p < 0.001; shortened: r 0.786, p < 0.001), and Brazilian samples (refined: r = 0.759, p < 0.001; shortened: r 0.762, p < 0.001). This result shows the adequate concurrent validity of the data gathered with the BSQ and WCS.
When exploring the factorial invariance, we observed that the refined model (32-item) presented metric, scalar, and structural invariance in independent samples (Δχ 2 λ ( Figure 1 shows the analysis of the shortened BSQ models used on the Portuguese and the Brazilian samples.
Discussion
The current study presents a unified Portugueselanguage version of the BSQ that can be used in both Brazilian and Portuguese research and clinical contexts. The psychometric properties of the data gathered in the samples using this version of the BSQ were assessed and are considered adequate for studies in Brazilian and Portuguese samples of female university students. Use of this version to evaluate body shape concerns in transnational studies (in Brazil and Portugal) can thus be considered feasible and should promote further collaborative studies including both populations.
In order to improve the complete model's goodness of fit when using the total sample (Portuguese and Brazilian students), items 26 and 32 were removed. The exclusion of these two items has also been proposed in previous studies using non-clinical samples 13, 33, 45 . Usually, studies with normative samples tend to exclude these items, since they present low factor weight. This occurs because the content of the items refers to purging behaviors, which are only observed in people with severe eating disorders.
In order to further improve the refined BSQ model's goodness of fit, we also had to implement correlations between errors in the items. This strategy is used when the contents of two or more given items present similarities. We found, for example, that correlations between errors 2 and 21 (both focusing on dieting behaviors subsequent to body shape concern) and 24 and 28 (both entailing concerns regarding flesh, i.e., rolls of flesh or the flesh being dimply) have also been reported in a previous study by Da Silva et al. 33 . The fact that these correlations had previously appeared in a study on a Brazilian sample suggests that some cultural aspects are similar between the two countries, and these consistent results therefore support the validity of our transcultural BSQ version.
All three samples (total, Brazilian, and Portuguese) and all three models (complete 34-item questionnaire, refined 32-item questionnaire, and shortened 8-item questionnaire) displayed satisfactory goodness of fit based on their validity and reliability estimates. These results are consistent with the literature 13, 30, 33, 45, 46 .
An adequate concurrent validity of the BSQ with the WCS has been asserted in the present study; this validity was also noted in the previous study by Da Silva et al. 33 using the BSQ with the WCS on a Brazilian sample.
The present research also emphasizes that the shortened model (8-items) is more efficient than the refined model (32-items); this finding has been shown in earlier studies 33, 45 .
In addition, our results reveal the refined and shortened models' metric, scalar, and structural invariance for independent samples, indicating the model's invariance. We also found that the refined model is not invariant between the Brazilian and the Portuguese samples, but the shortened model presented metric invariance between both groups, confirming the model's transnational invariance. The BSQ-8 can thus measure the same construct consistently within the two cultures.
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The unified Portuguese-language version presented in this study and tested on two independent and culturally different samples (one from Brazil and the other from Portugal) possesses adequate psychometric properties when used in a non-clinical sample of female Brazilian and Portuguese university students. This is true for both the refined and shortened models. However, we suggest that the use of the shortened model is more adequate, since it presented goodness of fit without correlations or exclusions of items and was stable in both independent and transnational samples. Thus, this study represents a first step into cross-cultural research in the area of body image. The unified version of this instrument presented herein may increase the strength of the transcultural evidence on body shape concerns. 
